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Summary

© LEPIlooked for a SM Higgs and didriéhd it.

© Supersymmetry and Electroweak precision measurements prefer a Hi
lighter than the current bound.

¢ Non-standard decays of the Higgs severely weakens current bounds :
opens up SUSYarameter space.




Higgs: Direct Search

Dominant bound from LER
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Decay modes of the Higgs
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The Higgs Mass

MSSM ! Mpiggs < 130ishGeV




The Higgs Mass

Reminder - in the Standard Model:
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Top - Stop cancelation
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Top - Stop cancelation
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The Supersymmetric Higgs
Mass

The quartic coupling is dimensionless - thus
supersymmetric to a good degree
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Corrections to the Higgs mass

V2= mppys = 207 + Mgy

phys

L(M{)phys o Yemy In(mg/ my) grows as a log




Alternative phenomenology of
the Higgs

New couplings for the Higgs:




Alternative phenomenology of
the Higgs

New Pnal state\




Invisible Higgs

Ratio to SM rate
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Fermiophobic
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Only Searches so far...

h! Invisible mp < 114GeV
hl ] mp < 113GeV
hl VV mp < 109.7 GeV




Non- standard nggs Decays
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Non-standard Higgs Decays

Most problematic decay:

h!l Njets




Alternative phenomenology of
the Higgs

NMSSM (generalized):

Add a singlet superpbeld to the spectrum - helps add to the
Higgs mass and adds the possibility of

h! aa! XX




Higgs to 4bOs
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A Supersymmetric Standard
Model

= H,QU®+ H1QD® + H4LE ¢+ pH1H,
= LQD®+ U°D°D®+ LLE®+ pLH,
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A Supersymmetric Standard
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A Supersymmetric Standard
Model

= HZQUC+ H]_QDC+ H.{LE “ + UH1H-
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Bounds on R-parity violation
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Slngle Stop Production
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Higgs decays with B-violation




Neutralino Decay




H -> Neutralinos
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H -> Neutralinos




LEP |
Constraints

Preliminary
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Search for RPV SUSY (Delphi)

Excluded at 95%CL (UDD coupling)

1 10 tanf
Assumed Gaugino Mass Unibcation:




Search for RPV SUSY (Delphi)
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R-parity violating SUSY at the
LHC
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R-parity preserving SUSY at
the LHC
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Conclusions

A Higgs which decays to a multi-jet Pnal state happens in
some SUSYparameter space and allows, ! mz

LEP analyses should continue!




